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Derivatives This invention relates to the use of an inproved reginen for the

adm ni stration of topoisonerase | inhibitors, specifically gi mtecan, for
the treatmegtooshopeti ents suffering fromproliferative pdirgpamesszigdccor di ng
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dai |y dosing of the canptothecian derivativ mat ecan
y regimen is to be anc})mmgstered continuously so 'Fha? *umor ce?]s are under a

relatively constant drug exposure.

Camptothecin derivatives that are selective inhibitors of topoisomerase
I, pharmaceutical formulations thereof and methods of making such
compounds are described, for example, in U.S. Patent No. 6,242,457, which
is here incorporated by reference. Such compounds have been reported to
have antitumor activity and are effective in treating proliferative diseases. In
the inventive dosage regimen, the camptothecin derivative.js 7-(t-butoxy)imino
methyl camptothecin, or gimatecan.

The conventional approach to determine the dose for an anticancer
agent is based on body surface area and finding the maximum tolerated dose
(MTD). Fix dosing approach is used because gimatecan clearance is not
predicted by body surface area as determined in 78 patients receiving
different schedules of gimatecan in the completed phase | frial. Also,
because of its half-life, daily dosing of the camptothecian derivative gimatecan
causes toxic levels of the drug to accumulate in the body. It has been found
that a fixed dose determined from the putative drug exposure range may
provide a safer and more effective dose than doses determined from the



causes toxic |levels of the drug to accunulate in the body. It has been found
that a fixed dose determ ned fromthe putative drug exposure range nay
provi de a safer and nore effective dose than doses determ ned fromthe WO
2005/ 0923020RP@FOEREN05/ 003183 2 putative drug exposur earmrg@soatser t han by
t he conventional MID approach. In addition, the fix dosing approach reduces
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al so known as the_therapeutic w ndow. This ma ain why toxicity could
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dosing schedule, the projected daily upper limit of exposure wili roughly yield

AUC = 2,000 (ng)(hrYmL for D5, AUC = 1,000 (ng)(hr)/mL for D10, and 666

{ng)(hr)/mL for D15 all of which exceed by 1.5 to 5 times the putative

effective daily exposure identified (AUC = 200-400 (ng)(hr)/mL) (Figure 2) also

known as the therapeutic window. This may explain why toxicity could not be

differentiated among the three schedules; all three schedules exceeded the

putative effective daily exposure and were in a potentially toxic range. This

suggests that the optimal dose and schedule should employ a minimal

effective dose which targets a daily exposure to no greater than 400

(ng)(hr)/mL with the aim of continual drug exposure, while taking into

consideration the 86 hour terminal half-life of gimatecan. The flat dose is

dosed every third day, or once every three days, or every 72 hours, or at one

half-life to avoid potential accumulation. The stasting doses are chosen to

target a systemic exposure of 200- 400 (ng)(hr)/mL (the “therapeutic window")

once every three days. '

A fixed dose is preferred because the rational supporting dosing the
patient according to body surface area does not stand in the case of the
topoisomerase | inhibitor gimatecan and a fixed dose allows for ease of



consideration the 86 hour termnal half-life of gimtecan. The flat dose is
dosed every third day, or once every three days, or every 72 hours, or at
one half-life to avoid potential accunulation. The starting doses are

chosen t o wioanesalezmz syst emi ¢ exposure of 200- 400 (ng) (FriyErbosfobiies
"therapeutic w ndow') once every three days. A fixed dose is preferred

because LigifigkAfittAnSrEaRes] haﬁhirﬁé’cﬁéﬂ&ﬂ rbfy dﬁﬁ&a‘se\i@l’iicﬁ“éﬁﬁré’ris@ to body
surface area does not stand In the case of the topoisonmerase | inhibitor
gi mat ecawhandha dbse sulistibe ealwuladed and rouraled. of WO 2005/ 092302

PCTI EP2005/ 003183 3 admi nistration and reduced adm nistration rel ated
errors which can arise when the dose nust be cal cul ated and rounded. It is
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t opoi sonerase | inhibitor, in a fixed dose; prefer an oral dose. It has
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agent SU@hsaigo b@%g{/oi@giﬁlggﬁﬁ%rﬁahéﬁ‘Wﬁhttf% pfedBnPRvestiBnthaiered in a fixed

dose on a every 3 , continuously wthout cycle differentiation.
Summary oftotaric agandrsuich @s Ehigppisomeraaecisnhibitbmeambes edmirdistered ina a net hod of

adm ni sterlLk t [ ' Y ' can to a patient,

whi ch coﬁ%%fii gggggﬁgrﬁq}ﬁﬁgﬁéilgytr%gﬁgaﬁéx%oﬁﬁﬂgﬁ%%g%@%aceut ically effective
anount ofkiffdréntiationpt ot heci n derivative, or a pharnaceutically acceptable
salt thereof, to the patient on a once every three days schedul e,
continuously wi thout cycle differentiation. The doses is determ ned based
on the therapeutic w ndow, ghQimdriPor R hIMMRdP! erated dose (MID).
Description of the Drawings Frgure I Shows that the gi matecan putative
effective daily exposure is between 200 and 400 (ng) (hr)/m.

Thus, the present invention relates to a method of administering

camptothecin derivatives such as gimatecan to a patient, which cormprises
administering a fixed dose of a pharmaceutically effective amount of the
camptothecin derivative, or a pharmaceutically acceptable salt thereof, o the
patient on a once every three days schedule, continuously without cycle
differentiation. The doses is determined based on the therapeutic window,
not the maximum folerated dose (MTD).

Description of the Drawings
Figure 1 shows that the gimatecan putative effective daily exposure is
hetween 200 and 400 (ng)(hr)/mL.

Figure 2 shown that the gimatecan putative therapeutic window as defined by
cumulative exposure is between 5,000 and 10,000 (ng)(hr)/mL.

Figure 3 shows the disposition of gimatecan using four different dosing
schedules. The gimatecan concentration is compared to time.

Figure 4 shows the lack of correlation between body surface area and
gimatecan oral clearance. Gimatecan oral clearance is compared to body
surface area (BSA).

Detailed Description of the Invention




Figure 2 shown that the gimatecan putative therapeutic wi ndow as defined by
cunul ati ve exposure is between 5,000 and 10,000 (ng)(hr)/nmL. Figure 3 shows
t he disposition of ginatecan using four different dosing schedules. The

gi mat ecan coiCR/deadobon is conpared to tine. Figure 4 shewspdlesdosgk of
correl ation between body surface area gnd gi matecan oral ?earance.

G mat ecan oral clearance is conpared to body surface area (BSA). Detail ed

Description of the Invention WO 2005/ 092302 PCTI EP2005/ 003183 4 The present
i nvention reI atThe presmtrimldm(hdnmélamdirtbmi me’élodm@admildsmpngtaheci n derivative to
a patient, t?n I’J s dm anttergalgﬁ a fi.xed rmaceutically
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every 72 hours) schedul e, continuously w thout cycle different iation.
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canpt ot heci'n or’a pha ceu I ¢allTy acce thereof, to
the pati diifferentiaionchedul e at a flxed dose in the range from0.5 ng to 2.0
ng once every three days, particularly a dose of 0.5 ng to 1.5 ng once

every three days, continuously without cycle differentiation. In preferred

enbodi ment st h@jtefipftiReRathefelef invertiontehtddtod rﬁatr@ue;mécﬁﬁm@%rﬁﬁgvs In a
further enbodi ment, the present invention relates to _a nethod
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days, continuously without cycle differentiation. In preferred embodiments the

dose can be 0.5, 1.0, 1.5 or 2 mg every three days.

In a further embodiment, the present invention relates to a method of
administering a camptothecin derivative to a patient, which comprises
administering the compound, or a pharmaceutically acceptable salt thereof, to
the patient on a schedule at a fixed dose in the range from 0.5 mg t0 2.0 mg
once every three days, continuously, The dose will be administered as a fixed
dose either using a loading and maintenance approach or evenly distributed
dose every 72 hours or once every three days that the total dose administered
provides a maximum systemic exposure of 400 (ng)(hr)/mL.

A dose administered once every three days includes a dose
administered once every 72 hours for example on Monday and Thursday then
repeated the following week. For patient compliance, a placebo may be taken
on the remaining days. For example for a Monday/Thursday dosing schedule
as described above, placebo can be taken on the remaining days, i.e.
Tuesday, Wednesday, Friday, Saturday and Sunday.

The invention further relates to a method of treating a proliferative
disease in a patient, which comprises administering a pharmaceutically



dose every 72 hours or once every three days that the total dose
adm ni stered provides a nmaxi num system ¢ exposure of 400 (ng)(hr)/nm. A
dose adm ni stered once every three days includes a dose adm nistered once

every 72 how mof@nsgxanpl e on Monday and Thursday then peepeRbofsishe
foll ow ng week. For patient conpliance, a placebo nmay be taken on the

remai i nGeRNR afiBfinfy BArdpfoiech MRARYS, Byl pilaaRBalagyschedul e _as

descri bed above, placebo cah be taken on e remal ni ng ys, i.e. Tuesday,
Wednesdaycceptabiigsalidheaaddp thegaBentdaa orkisceveny énee dayfschedide rel ates to a

met hod of _t[ | i.ferati . (i sease in a patient, which conprises
adni ni st&Pﬁﬂ@ﬁéjsmwg?#?éﬁ@%@ooy 092302 PCT/ EP2005/ 003153 5
ef fective anmount of a canptothecin derivative, or a pharnaceutically
accept abl alt thereof, to the, atté"ent orn a on&g evyery three_day schedul e
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medi cament to be used for treating a proliferative disease, designed so
t hat canplisgasectesigredisoihat sempiethecin is administereddn arfixed degseopcehr ee days. In

addi tion, i jon provides the according to the above, wherein the
daily doseggﬂgthkér%%'S ng.to 2.0 ng. In addition, the invention provides the

use according to the description above, wherein the fixed dose is

adm ni stere sing a | oadi ng and i nt enance , approach or eyenly distributed
dose eveﬁ?agé{ﬁﬂﬂu@‘g'n 'Oﬂrpg%WB?%ﬂ‘aeaﬁ@Br‘ﬁ?%\ﬂfﬂéﬁpﬂ% Wherelt#6r di ng to the
descri pt iy 3By & fréi 0.9Mdgth 2 benganpt ot heci n derivative is gi matecan.
Furthernore; the invention provides the use according to any the description

above, wherein the proliferative disease is a solid tunor cancer. The
| nventi on, 3ls§fioR! MY ilfhtbApriviled HeUsd dioldihnd P IRECHMId b RRVE:
wherein the fixed dose is administered using a loading and maintenance
approach or evenly distributed dose every 72 hours.

The invention also provides the use according to the description above, in
which the camptothecin derivative is gimatecan.

Furthermore, the invention provides the use according to any the description
above, wherein the proliferative disease is a solid tumor cancer.

The invention also provides the use according to the description above,
wherein the daily dose is 0.5 mg.

In addition, the invention also provides the use according to the above
description, wherein the fixed dose will provide a daily systemic exposure of
AUC=200-400(ng)thr)/mL}). '

The term “proliferative disease” especially includes solid tumors and refractory
solid tumors.

Gimatecan is especially useful for inhibiting metastatic growth of a
cancer. Thus, the present invention further relates to method of inhibiting



wherein the daily dose is 0.5 ng. In addition, the invention al so provides
the use according to the above description, wherein the fixed dose w |
provide a daily system c exposure of AUC=200-400(ng)(hr)/m.). The term

"proliferatwoeok/mense” especially includes solid tunorsp@peiedidosgs ory
solid tunors. G matecan is especially yseful for inhibiting nmetastatic
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phar mcetﬁdnﬁiﬁs{éging%ﬁﬁélﬂ%&%uﬁ@éllz éf@%ﬁ@émo&ﬁtbh@in@ﬁbbﬁﬁbr%n a once every
three day schedule at a dose ih the range from0.5 ng to 2.0 ng once every
three dagharmpeeutically actsptablasal theredf, & ing psatiantmg onne @veneihyea hr ee days.
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present idayenparticulagdy aaicseat 0.5mgity a6 manaeseeeely thieedagays on a conti nuous
basis, alone or in conbinations with other cytotoxic drugs, or during and
subsequent to other- therapies, for exanple in chenotherapy. An oral

admi ni St e B0erMlonfulbd KRAIAEIME sk Bebhioing BHR: J6QTfoR JBBvb0 20 MU every

three days is contenp a pharnaceéuti cal ect1ve amount in the
once everwhargindbe gliseaseds aunetagtatic tunaer ni st ered dose may be adnministered in
one dosage strength i.e. a single capsule or tablet, or as separate dosage
strengths, i.e. two or nore separate

According to one aspect of the present inwention, gimatecan is given
once every three days on a continuous basis, alone or in combinations with
other cytotoxic drugs, or during and subsequent to other therapies, for
example in chemotherapy. An oral administratio n of a fixed amount in the
range from 0.5 mg to 2.0 mg every three days is coniemplated as a
pharmaceuticaily effective amount in the once ewery three day regimen. The
administered dose may be administered in one dosage strength i.e. a single
capsule or tablet, or as separate dosage strengths, i.e. two or more separate
capsules or tablets, so that the total dose admini stered proyides a maximum
systemic exposure of 400 (ng)(hr)/mL.

Gimatecan is administered alone, or in combination with other
therapeutic agents, for example chemotherapy. As a combination therapy, it
is administered once svery three days as descritoed herein and any other
therapeutic agent or agents are administered according to its established
administration regimen.

Example 1



capsules or tablets, so that the total dose adm nistered provides a maxi num
system ¢ exposure of 400 (ng)(hr)/m. G matecan is adm nistered alone, or in
conbination with other therapeutic agents, for exanpl e chenotherapy. As a
conbi nat i onwiolesaPysozit s adm ni stered once every thr eg®lgsosass@escri bed
herein and any other therapeutic agent or agents are adm nistered according
to its establi 1 Ak ST | ' 5/ 092302

PCT/ EP2005/ oos?ggg"t?%g{aﬂt'?gﬁr@%@@ *P@?’?%?f‘é?‘?@ﬁﬁ%pba%é@r@%énro| led into a
phase | ddisdingfstudyi, necestaualfixed gineateearadésexangmonfenre demta® s rangi ng from 0.5
to 2 ng L el.di ng a, systenic exposure n re_than 4 as determ ned from
anal ysps Sieaing adyRiehlE eaPhring o RS Bigtedren fal B Jeletfifncd Bell e b & 11 xed
dose eit heinalysisid tife bompictst pebaEPKIPEN@4te S FitiehiaeteRE (A8 figy@n! v

di stributed dose every 72 hours. Safety and tolerability of gimatecan,

i nt er pat i €6 ehheruning ajoading ped maldanncaHIeRFOLRAR BV§lisma circul ati ng

bi omar ker sy e e ' icity) are

measur ed. t%%gﬁgggﬁgé%nfggz%r% %ﬁ@gfsﬁ? g‘ﬁégbﬂgﬂeﬁc ﬂ%t%éyg\’/al uated in

pati ent s \itetpatieef vaxiabdityy coatladjoa ot exzosaudenimih giasmaal civeulatirdpi |y schedul e for
5, 10, or /15 onsecutiye days or a weekly schedul e.for 3 weeks of a 28 day
cycl e, TheIoTERERBe OHish G P TRA A aRolRoS (TP DAL By T etfRU& or e depi ot od
in Figures 3 (a-d). dinical pharmacokinetics is assessed on the first and
| ast days of the first cycle of daily dosing. G matecan has a | ong term nal
phase, as the terninal harnonic F@REf-1ife is estimated to be 86 hours
from1l0 patients receiving the weekly schedule. Drug accunulation is
observed in both the weekly and daily schedule, which is consistent with

t he | ong term fae disgdsitionfof oralfgirmatesand iagval@G@iedirepatierds athar ent or al

cl earance re rac':tgr?;erﬁg |gdn%%iegfaddn%ﬁigtered on a daily schedule for 5, 10, or 15

consecutive days or a weekly schedule for 3 weeks of a 28 day cycle. The
disposition of gimatecan using these four schedules are depicted in Figures 3
(a-d). Clinical pharmacokinetics is assessed on the first and last days of the
first cycle of daily dosing. Gimatecan has a long terminal phase, as the
terminal harmonic mean half-life is estimated to be 86 hours from 10 patients
receiving the weekly schedule. Drug accumulation is observed in both the
weekly and daily schedule, which is consistent with the long terminal half-life
of this drug. Gimatecan's apparent oral clearance is independent of dose
suggesting linear kinetics and body surface area is not a good predictor of
gimatecan clearance in 78 patients receiving four schedules (Figure 4).
However, patients were dosed based on their body surface area. Patients
who responded to gimatecan had taken 0.45 mg, 0.9 mg, 1.1 mg or 1.6 mg
which made it difficult to pick an effective dose.



suggesting linear kinetics and body surface area is not a good predictor of
gi mat ecan clearance in 78 patients receiving four schedules (Figure 4).
However, patients were dosed based on their body surface area. Patients who
responded to gi matecan had taken 0.45 ng, 0.9 ng, 1.1 ng or 1.6 ng which
made it difficult to pick an effective dose. _8- THE CLAI M5 DEFI NI NG THE

| NVENTI ON ARE AS FOLLOWS: 1. Use of 7-(t-butoxy)iznino nethyl canptothecin,
for the manufacture of a 5 medicanent to be used for treating a
proliferative disease, designed so that the 7-(t- butoxy)im no nethyl
canptothecin is admnistered in a figged dose once every three days. 2. Use
according to claim1, wherein the fixed dose is adninistered using a | oading
and mai ntenance approach or evenly distributed dose every 72 hours. 10 3.
Use according to any one of clainms 1-2, wherein the proliferative disease is
a sol id tumaipCaneREs DEFINKSE TREGRAANIEON ARBWS POELGsC! ai ms 1-2, wherein
the disease is a netastatic tunor. 15 5. Use according to any one of clains
1-4, wherein the fixed dose will provide a daily systeni c exposure of

AUC=200- 400( ng) ( hindd 1k 7-B-buldk@Piaas Ohethld cdnfhtétRetind NRr Ohe Ch@iubRiude 4t avher ei n

the. daily_dose, which is 20 adm nistered once every three days,_is from
0.5 ng to 2. PHjament )b used G dreAtng » PEYEERHYE dISRpey desigoech g0 dhif |¥11? thse is 0.5
ng. butoxy)imino methyl camptothecin is administered in a fixed dose once every three days.

2, Use according to claim 1, wherein the fixed dose is administered using a loading

and maintenance approach or evenly distributed dose every 72 hours.

10
3. Use according to any one of claims 1-2, wherein the proliferative disease is a solid
tumor cancer.
4, Use according to any one of claims 1-2, wherein the disease is a metastatic tumor.
15
5. Use according to any one of claims 1-4, wherein the fixed dose will provide a daily

 systemic exposure of AUC=200-400(ng)brmL..

6.  Use according to any one of claires 1-4, wherein the daily dose, which is
20  administered once every three days, is from (.5 mg to 2.0 mg.

7. Use aécording 0 ¢laim 6, whérein the daily dose 1s 0.5 mg.




